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Description 

Evaporation is a common technique used in 
modern analytical chemistry laboratories. It is fre- 
quently used to concentrate the end product of 
extraction operations for further analysis by tech- 
niques such as gas or liquid chromatography. 

In environmental analysis, the volume of extract 
solvent that needs to be concentrated is usually 
large, 200-500ml. An evaporation method called 
Kuderna-Danish is used widely in this respect. 
However, this procedure has drawbacks: it is slow, 
recoveries of dissolved anaiytes in the concen- 
trated fraction are poor, the glassware used is 
expensive and fragile, and the process is difficult to 
automate. 

An improved technique for evaporating solvent 
for analyte concentration is found in Frisweil, US-A- 
4,707,452. Using this method a stream of gas is 
directed in a helical path down the inside wall of an 
open evaporation vessel seated in a temperature 
controlled bath. This method provides a more effi- 
cient solvent evaporation, thus allowing for the use 
of lower bath temperatures to prevent the degrada- 
tion of temperature-labile anaiytes dissolved in the 
solvent inside the evaporation vessel. However, the 
Frisweil system does exhibit certain disadvantages. 
First, a large amount of gas is required to accom- 
plish evaporation. Inert gases such as argon or 
nitrogen are commonly used for this purpose, and 
although readily available, they are expensive in 
the preferred highly pure form. Second, the vapors 
from the solvents evaporated, typically organic sol- 
vents like chloroform and hexane, are toxic. Good 
laboratory practice mandates that evaporated sol- 
vent vapors be removed by standard laboratory 
ventilation hood systems. Current United States 
federal and state environmental regulations govern 
the release of small amounts of these vapors in this 
way, but larger amounts can cause problems for 
laboratories. Third, the purified solvents evaporated 
are costly, and recovery of the evaporated solvent 
for recycling would be desirable. 

The object of this invention, therefore, is to 
provide an improved evaporation apparatus which 
provides for solvent recovery. 

The invention consists in an evaporation ap- 
paratus including a vessel defining an opening at 
the top thereof and forming an evaporation cham- 
ber to hold a liquid composition; a condenser as- 
sembly disposed above and hermetically sealed to 
the vessel and having a wall defining a condensa- 
tion chamber communicating with the evaporation 
chamber through the opening, an accumulator for 
receiving liquid condensed on the wall, and a drain 
for removing liquid received by the accumulator; a 
fluid drive disposed above the condenser assembly 
and adapted to produce fluid flow downwardly 



through the condensation chamber and into contact 
with the liquid composition in the evaporation 
chamber and then upwardly into the condensation 
chamber; a heating mechanism for heating the 
5 liquid composition in the evaporation chamber so 
as to cause evaporation thereof; and a cooling 
means for cooling the wall so as to produce con- 
densation thereon of vapor included in the fluid 
flowing upwardly from the evaporation chamber. 
10 Operational efficiency is improved by the accu- 
mulator which recovers solvent for reuse. 

According to one feature of the invention, the 
wall includes a substantially vertical condensation 
tube, the accumulator is an annular trough termi- 
75 nating a bottom of the tube, and the drain is a port 
in a bottom of the trough. Solvent is conveniently 
recovered by the annular trough at the base of the 
tubular condensation wall. 

According to other features of the invention, the 
20 cooling means comprises an annular shroud sur- 
rounding the condensation tube and defining a fluid 
inlet port and a fluid outlet port, and the tube, the 
annular trough and the annular shroud are an integ- 
rally formed unit. These features simplify use of the 
25 apparatus and reduce its fabrication costs. 

According to other features of the invention, the 
fluid drive comprises a fan, and an assembly defin- 
ing an air tightly sealed fan chamber retaining the 
fan and communicating with the condensation 
30 chamber, and the fan is adapted to produce air 
flow in directions radial with respect to the tube. 
The tubular condensation chamber and radially di- 
rected air flow result in a helical path of air flow 
that creates a vortex in the gas above the liquid 
35 composition and thereby enhances the evaporation 
process. 

According to yet another feature of the inven- 
tion, the fan assembly comprises a dome shaped 
enclosure enclosing the fan and having an open 

40 bottom end sealed to an upper end of the tube. 
The domed enclosure assists in the creation of the 
desired vortex. 

According to a further feature, the invention 
includes a closed supply housing sealed between 

45 the condenser and the vessel, and defining a feed 
port for injecting a solvent into the vessel. Provision 
of the feed port allows for the injection of additional 
solvent during the evaporation process. 

According to a further feature of the invention, 

50 the tube, the annular trough and the supply hous- 
ing are an integrally formed unit. These features 
simplify comprehensive use of the apparatus and 
reduce its fabrication costs. 

According to an additional feature of the inven- 

55 tion, the fluid drive is adapted to produce turbulent 
flow of gas and vapor but substantially no splatter- 
ing at the surface of the liquid. These features 
provide an enhanced rate of evaporation. 
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In a featured embodiment of the invention, the 
heating mechanism comprises a base defining a 
liquid reservoir, a heater for heating a liquid volume 
retained in the reservoir, and a vessel retainer for 
retaining the vessel in a position at least partially 
submerged in the liquid volume. The heated liquid 
volume enhances the evaporation process. 

According to specific features of the above 
embodiment, the condenser is separable from the 
vessel and the fluid drive; and the base further 
defines a condenser retainer adapted to retain the 
condenser after separation from the vessel and a 
fluid drive retainer adapted to retain the fluid drive 
after separation from the condenser means. These 
features facilitate handling of the system's compo- 
nents during periods between evaporation cycles. 

In order that the invention may be more readily 
understood, reference will now be made to the 
accompanying drawings, in which:- 

Fig. 1 is a perspective view of an evaporation 
system 1 1 embodying the invention; 
Fig. 2 is a cross-sectional view of an evaporator 
assembly included in the evaporation system of 
Fig. 1; and 

Fig. 3 is an exploded perspective view of a fluid 
drive assembly included in the evaporation sys- 
tem of Fig. 1 . 

An evaporation system 11 is illustrated in Fig. 
1 which includes a console base unit 12, and a 
strip heater element 13 and an evaporation sensor 
14 retained thereby. Also included and retained by 
an upper surface 15 of the base unit 12 are a pair 
of supply fixtures 16 and a pair of return fixtures 17 
communicating with fluid couplings 20 adapted for 
connection to a conventional source (not shown) of 
cooling fluid, such as a water tap and drain. An 
additional constituent of the evaporation system 11 
is an evaporator assembly 21 consisting of an 
evaporation assembly 22, a fluid drive assembly 23 
and a condenser assembly 24 straddled there- 
between. 

The base console 12 defines a reservoir 25 for 
retaining a liquid volume heated by the heater 
element 13. Formed in the upper surface 15 are 
spaced apart retainer openings 26, each for ac- 
commodating one of the evaporation vessels 22. A 
rack 27 having an upper shelf 28 and a lower shelf 
29 is retained within the reservoir 25. Defined by 
the upper shelf 28 are a pair of retainer openings 
31 axially aligned with the retainer openings 26 and 
the lower shelf 29 similarly defines a pair of also 
aligned smaller retainer openings 32. A pair of 
spaced apart cylindrical retainer recesses 33 ex- 
tend upwardly from the upper surface 15 of the 
base console 12. Also extending upwardly from the 
upper surface 15 is an upright 35 having an upper 
end that retains a horizontally oriented support 
plate 36. Formed in the support plate 36 are a pair 



of mounting recesses 37, each of which is inter- 
sected by a mounting slot 38. The base console 12 
further accommodates a control panel 41 mounted 
on the surface 15. 

5 As shown in Fig. 2, the evaporation assembly 

22 includes a lower cylindrical vessel 40 and an 
upper solvent supply housing 43 defining a feed 
port 39, supported thereby. Forming the evapora- 
tion vessel 40, is a downwardly, inwardly tapering, 

10 hollow central portion 44 straddled by a hollow, 
cylindrical upper portion 45 and a hollow, tip por- 
tion 46. The outer surface of the upper cylindrical 
portion 45 is dimensioned to be slidably received 
by the aligned retainer openings 26, 31 in, respec- 

15 tively, the upper surface 15 and the upper shelf 28 
while the tip portion 46 is dimensioned to be 
slidably received by the smaller retainer openings 
32 in the lower shelf 29 (Fig. 1). Also receiving the 
tip portion 46 is a receiving cavity 48 in the evap- 

20 oration sensor 1 4. Terminating the upper end of the 
upper cylindrical portion 45 is a collar portion 51 
that defines a circular evaporator mouth 52. A 
lower nose portion 53 of the supply enclosure 43 is 
received by and closely fitted to the collar portion 

25 51 so as to form therewith a hermetic seal. To- 
gether, the vessel 40 and the solvent supply enclo- 
sure 43 form an evaporation chamber 55. 

The condenser assembly 24 includes a lower 
trough portion 62 and a hollow cylindrical, upper 

30 body portion 63, An outer periphery of the trough 
portion 62 is joined to the body portion 63 and an 
inner periphery thereof is joined to the supply 
enclosure 43 of the evaporation assembly 22. 
Communicating with the trough portion 62 is an 

35 externally threaded drain port 65. The cylindrical 
body portion 63 forms a condenser chamber 66 
surrounded by an annular shroud 68 that, defines 
therewith a cooling chamber 69. An externally 
threaded inlet port 71 and an externally threaded 

40 outlet port 72, respectively, are disposed at op- 
posite ends of the cooling chamber 69. Terminating 
an upper end of the body portion 63 is a con- 
denser collar portion 74 that defines a condenser 
mouth 75, Preferably, the cylindrical body portion 

45 63, the annular trough portion 62, the supply hous- 
ing 43 and the annular shroud 68 comprise an 
integral unit made of glass or other suitable ma- 
terial not susceptible to attack by organic solvents. 
As shown most clearly in Fig. 3, the fluid drive 

so assembly 23 includes a hollow dome enclosure 70 
that defines a fan chamber 73. Terminating a lower 
open end of the dome 70 is a condenser nose 
portion 77 that is received by and closely fitted to 
the condenser collar portion 74 so as to provide a 

55 hermetic seal therewith. An externally threaded 
neck 78 terminates an upper portion of the hollow 
dome 70 and defines an entry opening 79. The 
hollow dome 70 and the vessel 40 also are prefer- 
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ably made of glass or other suitable material not 
susceptible to attack by organic solvents. 

Additional constituents of the fluid drive assem- 
bly 23 are a fan 80, a cylindrical motor case 81, a 
motor 82 retained thereby, a coupling element 83, 
and a seal member 84. Rotatably keyed to the 
motor 82 is a drive shaft 85 that defines a cylin- 
drical recess 86 enclosing a plurality of O-rings 87. 
The coupling element 83 includes a centrally aper- 
tured cover portion 91; a hollow cylindrical middle 
portion 92 and an internally threaded hollow shank 
portion 93. Securing the cover portion 91 to the 
motor 82 are a plurality of screws 95. The seal 
member 84 has a hollow cylindrical stopper portion 
96 defining an entry orifice 97 and an outwardly 
extended flange portion 98. Forming the fan 80 is a 
rectangular paddle portion 101 and a stem portion 
102 projecting therefrom. 

After assembly of the fluid drive assembly 23, 
the cover portion 91 of the coupling element 83 is 
press fitted with the motor 82 into an open lower 
end 103 of the motor case 81 . The drive shaft 85 is 
received by a hollow cavity 105 (Fig. 2) in the 
middle portion 92 of the coupling element 83. After 
positioning of the cylindrical stopper portion 96 into 
the entry opening 79 of the hollow dome 70, the 
externally threaded neck 78 thereof is threadedly 
engaged with the shank portion 93 of the coupling 
element 83 moving the flange portion 98 of the 
seal member 84 into engagement with a stop sur- 
face 107 (Fig. 3) formed at the bottom of the 
middle portion 92. The fan 80 then is assembled 
by inserting the stem portion 102 through the entry 
orifice 97 in the seal member 84 and the cavity 
105 in the middle portion 92 of the coupling ele- 
ment 83 and into the cylindrical recess 86 for 
removable retention by the O-rings 87. 

OPERATION 

After complete assembly, an evaporator as- 
sembly 21 is placed in one set or, if desired in 
both sets of the retainer openings 26, 31 , 32 as 
shown in Fig. 1. Next, threaded couplings 108 (Fig. 
2) are used to connect an outlet tubing 111 be- 
tween the outlet port 72 and the return fixture 17 
and an inlet tubing 112 between the inlet port 71 
and the supply fixture 16. In addition, a drain tubing 
113 is connected by a threaded coupling 108 be- 
tween the drain port 65 and a suitable collection 
vessel (not shown). A desirable rotational speed for 
the fan 80 is chosen by use of a selector 121 
disposed on the panel 41 and connected to a 
control system (not shown) which regulates fan 
speed. Increasing fan speed increases the rate of 
evaporation. However, fan speed is limited to pre- 
vent excessive turbulence that would agitate the 
liquid sufficiently to splatter droplets of solvent 



(containing dissolved solute) in the evaporation 
vessel 40. Such droplets could be launched from 
the liquid body and impinge on the condenser wall 
63 resulting in a reduced recovery of dissolved 
5 solute. In addition, a temperature for the liquid bath 
in the reservoir 25 is chosen by use of another 
selector 122 on the panel 41. The selector 122 also 
is connected to a control system (not shown) which 
maintains a desired temperature for the liquid bath 
w in the reservoir 25. 

Once fan speed and bath temperature are se- 
lected, evaporation begins. The fan 80 directs air 
radially against the dome 70 creating along the wall 
of the evaporation chamber 55 a downwardly bel- 
ts leal flow path that agitates or swirls a sample 
gently, creating a vortex action in the vessel 40. 
This vortex action, in combination with the applied 
heat increases the evaporation rate significantly 
with respect to prior systems. The fan action also 
20 serves to establish an equilibrium of vaporized sol- 
vent throughout the evaporation chamber 55. Sol- 
vent vapor naturally travelling upwardly from the 
center of the vortex is assisted by the action of the 
fan 80. When the vapor reaches the spinning fan 
25 80 its action directs the vapor to the cool inner 
wall of the condenser 63. There, the vapor con- 
denses and the condensed solvent travels down 
the inner wall of the body 63 until it reaches the 
trough 62. Collected liquid flows out of the trough 
30 62 through the drain port 65 and the tubing 113 to 
a receptacle (not shown) for collecting the recov- 
ered solvent. In most cases, a practically pure 
condensed solvent is collected and may be used 
again to thereby reduce material costs. During the 
35 process, the sensor 14 monitors evaporation to 
provide for automated shutoff as disclosed, for ex- 
ample, in US-A- 4,707,452. 

Upon completion of an evaporation cycle, the 
base console 12 facilitates handling of an evapora- 
40 tor assembly 21 during cleaning operations. After 
detachment of the tubings 111-113 with the thread- 
ed couplings 108, the condenser assembly 24 is 
separated from the evaporation assembly 22 by 
withdrawing the nose portion 53 of the housing 
45 portion 43 from the collar portion 51 of the vessel 
40. Next, the dome 70 is separated from the cylin- 
drical body portion 63 of the condenser assembly 
24 by withdrawing the condenser nose portion 77 
from the condenser collar portion 74. If cleaning of 
so the dome 70 is desired, the fan 80 is removed by 
withdrawing the stem portion 102 from the O-rings 
87 within the cylindrical recess 86 of the drive shaft 
85. The dome 70 then can be disengaged from the 
coupling element 83. 
55 After separation from the evaporation assembly 
21, the fluid drive assembly 23 either with or with- 
out the dome 70 can be stored conveniently on the 
support plate 36. The mounting recesses 37 ac- 
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commodate the motor case 81 while the mounting 
slots 38 accommodate the middle portion 92 of the 
coupling element 83. Similarly, after separation 
from the evaporation vessel 40, the unitary con- 
denser assembly 24 and feed housing 43 can be 
stored conveniently by inserting the nose portion 
53 into one of the retainer recesses 33 on the 
upper surface 15 of the base 12. Proper care of the 
systenYs components is simplified, therefore, by 
the retainer mechanisms provided with the console 
base 12. 

Claims 

1. Apparatus for removing solvent from a solution 
by evaporating the solvent, said apparatus 
comprising: 

vessel means (40) defining an opening 
(52) at the top thereof and forming an evapora- 
tion chamber (55) to hold a liquid composition; 

condenser means (24) disposed above 
and sealed to said vessel means (40) and 
having wall means (63) defining a condensa- 
tion chamber (66) in communication with said 
evaporation chamber (55) through said opening 
(52), accumulator means (62) for receiving liq- 
uid condensed on said wall means (63), and 
drain means (65) for removing liquid received 
by said accumulator means; 

fluid drive means (23) disposed above said 
condenser means for producing fluid flow 
downwardly through said condensation cham- 
ber (66) and into contact with a liquid composi- 
tion in said evaporation chamber (55) and then 
upwardly into said condensation chamber (66); 

heating means (13, 25) for heating the 
liquid composition in said evaporation chamber 
(55) so as to cause evaporation thereof; and 

cooling means (68) for cooling said wall 
means (63) so as to produce condensation 
thereon of vapor included in the fluid flowing 
upwardly from said evaporation chamber (55). 

2. An apparatus according to claim 1, wherein 
said walls means (63) comprises a substan- 
tially vertical condensation tube, said accu- 
mulator means (62) comprises an annular 
trough terminating the bottom of said tube, and 
said drain means (65) comprises a drain port 
in a bottom of said trough. 

3. An apparatus according to claim 2, wherein 
said tube and said annular trough are an integ- 
rally formed unit. 

4. An apparatus according to claim 3, wherein 
said unit is formed from glass. 
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5. An apparatus according to claim 2, 3 or 4, 
wherein said cooling means (68) comprises an 
annular shroud surrounding said tube and de- 
fining a fluid inlet port (71) and a fluid outlet 
port (72). 

6. An apparatus according to claim 5, wherein 
said tube, said annular trough and said annular 
shroud are an integrally formed unit. 

7. An apparatus according to claim 6, wherein 
said unit is formed from glass. 

8. An apparatus according to any preceding 
75 claim, wherein said fluid drive means (23) 

comprises a fan (80), and an assembly defin- 
ing a sealed fan chamber (73) retaining said 
fan and communicating with said condensation 
chamber (66); said sealed fan chamber (73), 

20 said vessel means (40), and said condenser 

means (24) forming a substantially hermetically 
sealed closed system providing open fluid 
communication between said sealed fan cham- 
ber, said vessel means and said condenser 

25 means. 

9. An apparatus according to claim 8, wherein 
said fan (80) produces said fluid flow in direc- 
tions radial with respect to said tube. 

30 

10. An apparatus according to claim 8 or 9, 
wherein said assembly comprises a dome 
shaped enclosure (70) enclosing said fan (80) 
and having an open bottom end sealed to the 

35 upper end of said tube. 

11. An apparatus according to any preceding 
claim, including a closed supply housing 
means (43) sealed between said condenser 

40 means (24) and said vessel means (40); said 

supply housing means defining a feed port 
(39) for injecting a solvent into said vessel 
means. 

45 12. An apparatus according to claim 11, wherein 
said vessel means (40), said accumulator 
means (62), and said supply housing means 
(43) are an integrally formed unit 

so 13. An apparatus according to claim 12, wherein 
said unit is formed from glass. 

14. An apparatus according to any preceding 
claim, wherein said vessel means (40) com- 
55 prises a tubular vessel having an inner wall, 

and said fluid drive means (23) is adapted to 
produce said fluid flow in a helical path along 
said inner wall and into intimate contact with 
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the liquid composition. 

15. An apparatus according to any preceding 
claim, wherein said heating means comprises 
base means (12) defining a liquid reservoir 
(25), heater means (13) for heating a liquid 
volume retained in said reservoir, and vessel 
retainer means (31, 32, 33) for retaining said 
vessel means in a position at least partially 
submerged in said liquid volume. 

16. An apparatus according to claim 15, wherein 
said condenser means (24) is separable from 
said vessel means (40) and said fluid drive 
means (23); and said base means (12) further 
defines condenser retainer means (33) adapted 
to retain said condenser means after separa- 
tion from said vessel means, and fluid drive 
retainer means (36) adapted to retain said fluid 
drive means after separation from said con- 
denser means. 

PatentansprUche 

1 Vorrichtung zum Entfernen eines Losungsmit- 
tels aus einer L6sung durch Verdampfen des 
Losungsmittels, wobei diese Vorrichtung um- 

faBt: . 

- eine Aufnahmeeinreichtung (40), die eine 
Offnung (52) an ihrer Oberseite ausbildet 
und eine Verdampfungskammer (55) 
formt, urn eine fliissige Zusammenset- 
zung zu halten, 

- eine Kondensiereinrichtung (24), die 
oberhalb dieser Aufnahmeeinrichtung 
(40) angeordnet und mit ihr dichtend ver- 
bunden ist und die eine Wandeinrichtung 
(63) aufweist, die eine Kondensations- 
kammer (66) in Verbindung mit dieser 
Verdampfungskammer (55) durch diese 
Offnung (52) ausbildet, eine Sammelein- 
richtung (62) zur Aufnahme von an der 
Wandeinrichtung (63) kondensierter Flus- 
sigkeit und eine Abfuhreinrichtung (65) 
zum Entfernen von durch diese Sammel- 
einrichtung aufgenommener Flussigkeit, 

- eine Fluidfordereinrichtung (23), die 
oberhalb dieser Kondensationseinrich- 
tung angeordnet ist. urn einen Fluidstrom 
nach unten durch diese Kondensations- 
kammer (55) und einen Kontakt mit einer 
flussigen Zusammmensetzung in dieser 
Verdampfungskammer (55) und dann 
nach oben in diese Kondensationskam- 
mer (66) herbeizufuhren, 

- eine Heizeinrichtung (13,25) zum Erwar- 
men der flussigen Zusammensetzung in 
dieser Verdampfungskammer (55), urn 



deren Verdampfen zu erreichen, und 
. eine Kuhieinrichtung (68) zu Abkuhlen 
dieser Wandeinrichtung (63), urn ein 
Kondensieren des Dampfes, der in dem 
5 von der Verdampfungskammern (55) 

nach oben stromenden Fluid enthalten 
ist, an dieser Wandeinrichtung herbeizu- 
fuhren. 

,o 2. Vorrichtung nach Anspruch 1, wobei diese 
Wandeinrichtung (63) einen im wesenthchen 
vertikal verlaufenden Kondensationstubus um- 
faBt, diese Sammeleinrichtung eine kreisfdrmi- 
ge Rinne umfaBt, die das untere Ende dieses 
75 Tubus abschlieBt, und die Abfuhreinrichtung 
(65) eine AblaBeinrichtung am Boden dieser 
Rinne umfaBt. 
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3. Vorrichtung nach Anspruch 2, wobei dieser 
Tubus und diese kreisformige Rinne eine ma- 
terialeinstuckig hergestellte Einheit sind. 

4. Vorrichtung nach Anspruch 3, wobei diese Ein- 
heit aus Qlas hergestellt ist. 



5. Vorrichtung nach einem der Anspruche 2 - 4, 
wobei diese Kuhieinrichtung (68) eine zylinder- 
formige Ummantelung umfaBt, die diesen Tu- 
bus umgibt und eine Fluideintrittsoffnung (71) 

30 und eine Fluidaustrittsoffnung (72) festlegt. 

6. Vorrichtung nach Anspruch 5, wobei dieser 
Tubus, diese kreisformige Rinne und diese 
zylinderformige Ummantelung eine material- 

35 einstuckig hergestellte Einheit sind. 

7. Vorrichtung nach Anspruch 6, wobei diese Ein- 
heit aus Glas hergestellt ist. 

40 8. Vorrichtung nach einem der Anspruche 1 - 7, 
wobei diese Fluidfordereinrichtung (23) einen 
Rotor (80) und eine Einheit aufweist, die eine 
abgedichtete Rotorkammer (73) ausbildet, die 
diesen Rotor aufnimmt und in Verbindung mit 

45 dieser Kondensationskammer (66) steht, und 

wobei diese abgedichtete Rotorkammmer (73), 
diese Aufnahmeeinrichtung (40) und diese 
Kondensationseinrichtung (24) ein im wesentli- 
chen hermetisch abgedichtetes geschlossenes 

so System bilden und eine freie Fluidzirkulation 

zwischen dieser abgedichtete Rotorkammmer, 
dieser Aufnahmeeinrichtung und dieser Konde- 
nastionseinrichtung herbeifuhren. 

55 9. Vorrichtung nach Anspruch 8, wobei dieser 
Rotor (80) einen Fluidstrom in radialer Rich- 
tung beziiglich des Tubus herbeifuhrt. 
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10. Vorrichtung nach Anspruch 8 oder 9, wobei 
diese Einheit eine kuppelformige Umhullung 
(70) aufweist, die den Rotor (80) umgibt, und 
ein offenes Bodenende aufweist, das dichtend 
am oberen Ende dieses Tubus befestigt ist. 

11. Vorrichtung nach einem der Anspruche 1-10, 
die eine geschlossene ZufuhrumhUlleinrichtung 
(43) aufweist, die zwischen dieser Kondensier- 
einrichtung (24) und dieser Aufnahmeeinrich- 
tung (40) dichtend angebracht ist, wobei diese 
ZufuhrumhUlleinrichtung eine ZufUhroffnung 
(30) zum Einbringen eines Losungsmittels in 
diese Aufnahmeeinrichtung aufweist. 

12. Vorrichtung nach Anspruch 11, wobei diese 
Aufnahmeeinrichtung (40), diese Sammelein- 
richtung (62) und diese ZufuhrumhUlleinrich- 
tung (43) eine materialeinstUckig hergestellte 
Einheit sind. 

13. Vorrichtung nach Anspruch 12, wobei diese 
Einheit aus Glas hergestellt ist. 

14. Vorrichtung nach einem der Anspruche 1-13, 
wobei diese Aufnahmeeinrichtung (40) einen 
tubusformigen Kolben mit einer inneren Wand 
aufweist, und diese Fluidfordereinrichtung (23) 
fahig ist, diesen Fluidstrom langs einer helix- 
formigen Linie entlang dieser inneren Wand 
und in engem Kontakt mit dieser flussigen 
Zusammensetzung herbeizufiihren. 

15. Vorrichtung nach einem der Anspruche 1-14, 
wobei diese Heizeinrichtung eine Basiseinrich- 
tung (12) aufweist, die ein Flussigkeitsreservoir 
definiert, Heizer (13) zum Erwarmen eines flus- 
sigen, in diesem Reservoir aufgenommenen 
Volumens und Aufnahmeeinrichtungshaltemit- 
tel (31,32,33) zum Festhalten dieser Aufnah- 
meeinrichtung in einer wenigstens teilweise in 
dieses fliissige Volumen eingetauchten Stei- 
lung. 

16. Vorrichtung nach Anspruch 15, wobei diese 
Kondensationseinrichtung (24) von der Aufnah- 
meeinrichtung (40) und der Fluifordereinrich- 
tung (23) trennbar ist, und diese Basiseinrich- 
tung (12) daruber hinaus Kondensationseinrich- 
tungsruckhaltemittel (33) aufweist, die diese 
Kondensationseinrichtung nach der Trennung 
von dieser Aufnahmeeinrichtung zuruckhalten 
konnen, und Fluidfordereinrichtungsruckhalte- 
mittel (36), die diese Fluidfordereinrichtung 
nach dem Trennen von dieser Kondensations- 
einrichtung zuruckhalten kSnnen. 



R vendications 

1. Dispositif pour enlever un solvant d'une solu- 
tion en faisant evaporer le solvant, ledit dispo- 
sitif comprenant : 

un moyen de recipient (40) deTintssant une 
ouverture (52) a son sommet et formant une 
chambre d'evaporation (55) pour contenir une 
composition liquids, 

un moyen de condenseur (24) dispose au- 
dessus et scel!6 audit moyen de recipient (41) 
ayant un moyen de paroi (63) definissant une 
chambre de condensation (66) en communica- 
tion avec ladite chambre d'evaporation (55) par 
; l'interm<Sdiaire de ladite ouverture (52), un 
moyen d'accumuiateur (62) pour recevoir le 
liquide condense sur ledit moyen de paroi (63) 
et un moyen d'evacuation (65) pour enlever le 
liquide regu par ledit moyen d'accumuiateur, 
3 un moyen d'entralnement de fluide (23) 

dispose au-dessus dudit moyen de conden- 
seur afin de produire un 6coulement du fluide 
vers le bas a travers ladite chambre de 
condensation (66) et en contact avec une com- 
5 position liquide dans ladite chambre d'evapora- 

tion (55) et ensuite vers le haut dans ladite 
chambre de condensation (66), 

un moyen de chauffage (13, 25) pour 
chauffer la composition liquide dans ladite 
to chambre d'evaporation (55) de fagon a entrap 
ner son evaporation, et 

un moyen de refroidissement (68) pour 
refroidir ledit moyen de paroi (63) de fagon a 
produire une condensation sur celle-ci de va- 
35 peur incluse dans le fluide s'ecoulant vers le 

haut a partir de la chambre d'evaporation (55). 

2. Dispositif selon la revendication 1, dans lequel 
ledit moyen de paroi (63) comprend un tube 

40 de condensation pratiquement vertical, ledit 

moyen d'accumuiateur (62) comprend une 
cuve annulaire terminant le fond dudit tube et 
ledit moyen d'evacuation (65) comprend un 
orifice d'evacuation dans le fond de ladite 

45 cuve. 

3. Dispositif selon la revendication 2, dans lequel 
ledit tube et ladite cuve annulaire constituent 
une unite* formed solidairement. 

50 

4. Dispositif selon la revendication 3, dans lequel 
ladite unite* est constitute de verre. 

5. Dispositif selon la revendication 2, 3 ou 4, dans 
55 lequel ledit moyen de refroidissement 68 com- 
prend une enveloppe annulaire entourant ledit 
tube et definissant un orifice d'entree de fluide 
(71) et un orifice de sortie de fluide (72). 
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6. Dispositif selon la revendication 5, dans lequel 
ledit tube, ladite cuve annulaire et ladite enve- 
loppe annulaire constituent une unite* formte 
solidairement. 

7. Dispositif selon ia revendication 6, dans lequel 
ladite unite* est constitute de verre. 

8. Dispositif selon Tune quelconque des revendi- 
cations precedentes, dans lequel ledit moyen 
d'entratnement du fluide (23) comprend un 
ventilateur (80) et un ensemble definissant une 
chambre de ventilateur fermee (73) retenant 
ledit ventilateur et communicant avec ladite 
chambre de condensation (66), ladite chambre 
de ventilateur fermee (73). ledit moyen de reci- 
pient (40) et ledit moyen de condenseur (24) 
formant un systeme ferme* sceile* pratiquement 
hermetiquement procurant une communication 
fluidique ouverte entre ladite chambre de venti- 
lateur fermee, ledit moyen de recipient et ledit 
moyen de condenseur. 

9. Dispositif selon la revendication 8, dans lequel 
ledit ventilateur 80 produit ledit ecoulement du 
fluide dans des directions radiales par rapport 
audit tube. 

10. Dispositif selon la revendication 8 ou 9, dans 
lequel ledit ensemble comprend une enceinte 
en forme de dome (70) enfermant ledit ventila- 
teur (80) et ayant une extrtmite* infSrieure ou- 
verte scellee a I'extremite superieure dudit 
tube. 

11. Dispositif selon Tune quelconque des revendi- 
cations precedentes, comportant un moyen de 
logement d'alimentation ferme (43) scelle entre 
ledit moyen de condenseur (24) et ledit moyen 
de recipient (40), ledit moyen de logement 
d'alimentation dtfinissant un orifice d'alimenta- 
tion (39) pour injector un solvant dans ledit 
moyen de recipient. 

12. Dispositif selon la revendication 11, dans le- 
quel ledit moyen de recipient (40), ledit moyen 
d'accumulateur (62) et ledit moyen de loge- 
ment d'alimentation (43) constituent une unite* 
formed solidairement 

13. Dispositif selon la revendication 12, dans le- 
quel ladite unite* est constitute de verre. 

14. Dispositif selon Tune quelconque des revendi- 
cations precedentes, dans lequel ledit moyen 
de recipient (40) comprend un recipient tubu- 
laire ayant une paroi interne et ledit moyen 
d'entratnement de fluide (23) est prevu pour 



produire ledit ecoulement du fluide en un trajet 
helicoKJal suivant ladite paroi interne et en 
contact intime avec la composition liquide. 

5 15. Dispositif selon Tune quelconque des revendi- 
cations precedentes, dans lequel ledit moyen 
de chauffage comprend un moyen d'embase 
(12) definissant un reservoir de liquide (25), un 
moyen chauffant (13) pour chauffer un volume 

10 liquide retenu dans ledit reservoir et un moyen 

de maintient de recipient (31, 32, 33) pour 
maintenir ledit moyen de recipient en une po- 
sition au moins partiellement immergee dans 
ledit volume liquide. 

75 

16. Dispositif selon la revendication 15, dans le- 
quel ledit moyen de condenseur (24) est sepa- 
rable dudit moyen de recipient (40) et dudit 
moyen d'entralhement de fluide (23) et ledit 

20 moyen d'embase (12) definit de plus un 

moyen de maintient de condenseur (33) prevu 
pour maintenir ledit moyen de condenseur 
apres separation dudit moyen de recipient et 
un moyen de maintient d'entraTnement de flui- 

25 de (36) prevu pour maintenir ledit moyen d'en- 

traTnement de fluide apres separation dudit 
moyen de condenseur. 
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